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Abstract
Background: Although the pathophysiology of migraine is still unclear, oxidative stress is implicated as part 
of the mechanism, while several studies have reported a redox imbalance in migraine patients. 
Objective: This narrative review examines the role of the antioxidant vitamins C and E in the treatment of 
migraine. 
Results: Observational studies suggest that increased—but balanced—consumption of dietary antioxidants, 
including vitamins C and E, resulted in a lower risk of migraine and a lower frequency and severity of 
migraine attacks, especially in women of reproductive age. In addition, other observational studies and one 
randomised trial provide evidence that vitamin C supplementation (when taken alone or concomitantly with 
other antioxidants) may be beneficial for migraine outcomes in terms of frequency, duration, and intensity. 
However, a cross-sectional study from Taiwan reported an increase in migraine attacks in women taking 
vitamin C supplements. As for vitamin E, its antioxidant and anti-inflammatory properties may help control 
some migraine symptoms, particularly those associated with menstrual migraine. 
Conclusions: Overall, the current evidence offers some hope for the use of vitamins C and E in the treatment 
of migraine. Future research and randomised controlled trials may help identifying dosing and specific patient 
groups who might benefit from vitamin C and E supplementation.
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Περίληψη
Ιστορικό: Παρόλο που η παθοφυσιολογία της ημικρανίας είναι ακόμη ασαφής, το οξειδωτικό στρες εμπλέκεται 
ως μέρος του μηχανισμού, ενώ αρκετές μελέτες έχουν αναφέρει μια οξειδοαναγωγική ανισορροπία σε ασθενείς 
με ημικρανία.
Σκοπός: Αυτή η αφηγηματική ανασκόπηση εξετάζει τον ρόλο των αντιοξειδωτικών βιταμινών C και E στη θερα-
πεία της ημικρανίας.
Αποτελέσματα: Παρατηρητικές μελέτες υποδηλώνουν ότι η αυξημένη - αλλά ισορροπημένη - κατανάλωση 
διαιτητικών αντιοξειδωτικών, συμπεριλαμβανομένων των βιταμινών C και E, είχε ως αποτέλεσμα χαμηλότερο 
κίνδυνο ημικρανίας και χαμηλότερη συχνότητα και σοβαρότητα των κρίσεων ημικρανίας, ειδικά σε γυναίκες ανα-
παραγωγικής ηλικίας. Επιπλέον, άλλες παρατηρητικές μελέτες και μία τυχαιοποιημένη δοκιμή παρέχουν στοιχεία 
ότι η βιταμίνης C (όταν λαμβάνεται μόνη της ή ταυτόχρονα με άλλα αντιοξειδωτικά) μπορεί να είναι ευεργετική για 
τα αποτελέσματα της ημικρανίας όσον αφορά τη συχνότητα, τη διάρκεια και την ένταση. Ωστόσο, μια συγχρονική 
μελέτη από την Ταϊβάν ανέφερε αύξηση των κρίσεων ημικρανίας σε γυναίκες που λαμβάνουν συμπληρώματα 
βιταμίνης C. Όσον αφορά τη βιταμίνη Ε, οι αντιοξειδωτικές και αντιφλεγμονώδεις ιδιότητές της μπορεί να βοηθή-
σουν στον έλεγχο ορισμένων συμπτωμάτων ημικρανίας, ιδιαίτερα εκείνων που σχετίζονται με την ημικρανία της 
περιόδου.
Συμπεράσματα: Συνολικά, τα τρέχοντα στοιχεία προσφέρουν κάποια ελπίδα για τη χρήση των βιταμινών C και 
E στη θεραπεία της ημικρανίας. Μελλοντική έρευνα και τυχαιοποιημένες ελεγχόμενες δοκιμές μπορεί να βοηθή-
σουν στον προσδιορισμό της δοσολογίας και συγκεκριμένων ομάδων ασθενών που θα μπορούσαν να ωφελη-
θούν από τη συμπλήρωση βιταμινών C και E.

Λέξεις-κλειδιά: ημικρανία, αντιοξειδωτικά συμπληρώματα, βιταμίνη C, βιταμίνη E
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INTRODUCTION 

Migraine is a common neurological condition 
affecting 14% of the population.[1] Despite its 
prevalence, only recently have the pathophysiological 
mechanisms begun to be elucidated. Investigating 
neuroinflammation and oxidative stress in 
relationship to migraine provides further insights into 
specific pathophysiological mechanisms.[2] Within this 
new framework antioxidant-based mechanisms are 
becoming promising adjunctive therapeutic targets 
in migraine.[3] This narrative review will explore the 
role of the well-studied antioxidant vitamins C and 
E that may reduce oxidative damage and regulate 
inflammation.[4,5]

The role of oxidative stress in migraine patho-
physiology

While migraine’s pathophysiology is not fully 
understood, there are two main accepted theories: 
the trigeminovascular system (TGVS) and cortical 
spreading depression (CSD). In the TGVS model, 
the trigeminal nerves become activated, resulting 
in the release of neuropeptides, including calcitonin 
gene-related peptide (CGRP) and substance P, which 
are known mediators of neurogenic inflammation 
and migraine pain sensitisation. CSD is a wave of 
neuronal depolarisation spreading across the cortex, 
marked by ionic shifts and decreased brain activity. 
These ionic shifts increase reactive oxygen species 
(ROS), leading to oxidative stress and triggering pro-
inflammatory pathways. Such changes may underlie 
the aura phase in migraine aura.[6]

Oxidative stress arises when there is an imbalance 
between the generation of oxidants (such as ROS) 
and the ability of the body to neutralise them by 
both enzymatic (superoxide dismutase[SOD], 
catalase[CAT], and glutathione peroxidase[Gpx]) and 
non-enzymatic (vitamin C, vitamin E, and 
glutathione[GSH]) antioxidants resulting in damage 
to important molecules such as lipid, protein, and 
DNA. The primary source of ROS in the brain is from 
mitochondria. Dysfunctional mitochondria can lead 
to increased levels of ROS, causing oxidative stress.
[7] Additionally, migraine is associated with a spe-
cific mitochondrial disorder termed mitochondrial 
encephalomyopathy with lactic acidosis and stroke-
like episodes (MELAS) syndrome which involves im-
paired mitochondrial function resulting in the pro-
longed presence of ”toxic” substances, including 
ROS.[8] Interestingly, many recognisable migraine 
triggers also induce oxidative stress and are agonists 
of transient receptor potential cation channels, sub-
family A, member 1 (TRPA1), which are located on 
perivascular meningeal nociceptors and second-order 
trigeminal neurons, detecting oxidative stress.[9,10] In 
animal studies, TRPA1 agonists stimulate the release 

of CGRP and substance P, inducing migraine attacks.
[10] Oxidative stress may also be involved in cortical 
spreading depression (CSD) which is associated with 
migraine aura. Research has shown that TRPA1 ac-
tivation by ROS enhances CSD, while administering 
antioxidants decreases the likelihood of developing 
CSD in vivo.[11,12] In addition, studies utilising animal 
models have demonstrated that CSD itself produc-
es oxidative stress, triggering a migraine attack.[13] 
The role of oxidative stress in migraine pathogenesis 
is demonstrated in Figure 1.

 

Figure 1. Schematic representation of oxidative stress 
role in migraine pathophysiology. SOD: superoxide 
dismutase; CAT: catalase; Gpx: glutathione peroxi-
dase; VitC: vitamin C; VitE: vitamin E; GSH: glutathi-
one; ROS: reactive oxygen species; TRPA1: transient 
receptor potential cation channels, subfamily A, mem-
ber 1; CRRP: calcitonin gene-related peptide; SP: sub-
stance P; CSD: cortical spreading depression

Migraine is linked to brain energy insufficiencies 
between attacks, and these may arise from 
either increased energy utilisation or decreased 
energy production as a result of mitochondrial 
dysfunction.[14] Prooxidant molecules, among 
which are thiobarbituric acid reactive substances 
(TBARS), namely malonyl dialdehyde acid (MDA) and 
4-hydroxynonenal, and nitric oxide have also been 
proposed as potential markers of oxidative stress.[15] 
Several research articles on oxidative stress markers in 
migraine individuals indicate substantial differences 
in redox balance compared to healthy controls (HC). 
Total oxidant status (TOS) and oxidative stress index 
(OSI) levels were elevated in migraine patients during 
the attack phase compared to HC.[16] Similarly, 
higher TOS levels were observed in patients with 
migraine without aura,[17] although these data were 
not replicated by others.[18,19] Elevated plasma MDA 
levels were also reported in adult migraine patients 
compared to controls, either during interictal 
periods, or independently of attack status.[20–22] On 
the other hand, one study of children with migraine 
showed significantly lower concentrations of MDA 
compared to HC.[23] Furthermore, some findings 
showed increased plasma 8-OHdG levels—more 
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prominently in patients with migraine without aura 
than in those with aura.[18] Finally, while the role 
of oxidative stress in migraine pathophysiology 
remains questionable, some interesting new evidence 
emerged regarding TBARS, with meta-analytic 
data suggesting that during attack-free periods, 
plasma TBARS levels were over twofold elevated in 
migraineurs compared to controls. The meta-analysis 
also suggested that individuals with migraine had 
increased oxidative stress due to impaired antioxidant 
reserves and decreased SOD activity in most studies 
conducted during interictal periods.[24] In addition, 
studies have shown that migraine patients had 
significantly lower GSH, glutathione-S-transferase 
(GST), and total antioxidant capacity (TAC) levels 
compared to matched controls, particularly at the 
ictal phases.[25] One study stated that roughly 40% 
of people with recurrent migraines demonstrated 
lower levels of TAC. Interestingly, the levels of total 
antioxidant status (TAS) were found lower in people 
with migraine without aura, although these data 
were not supported by a different study.[17,18] Finally, 
controversial data have been reported regarding 
levels of CAT activity in children and adolescents 
with migraine.[16,21,23]

Overall, these results imply that oxidative stress 
may be an important modulator in migraine patho-
physiology and highlight antioxidant-based thera-
peutic strategies as potential options for migraine 
management.[4]

Antioxidant vitamins C and E

Dietary supplements have emerged as promising 
options for the management of migraine due to 
their antioxidant and anti-inflammatory properties.
[4] Among these, vitamins C and E stand out because 
they have synergistic antioxidant properties; vitamin 
C can recycle and regenerate vitamin E from its 
oxidised form, thereby sustaining its protective 
function. Furthermore, vitamin C, being water-
soluble, and vitamin E, being fat-soluble, together 
provide comprehensive antioxidant protection across 
both hydrophilic and lipophilic body compartments.[26]

Vitamin C

Vitamin C, whose active form is ascorbic acid, has 
a variety of biological functions. As an antioxidant, 
vitamin C is a high-energy electron donor to free 
radicals, effectively preventing free radicals from 
damaging cells.  Moreover, it supports collagen 
production and helps regulate immune responses by 
reducing pro-inflammatory cytokines. In the nervous 
system, vitamin C contributes to the synthesis of 
neurotransmitters (e.g., conversion of dopamine 
to norepinephrine) and provides neuroprotection 
against oxidative stress.[27] The needs of Vitamin C 

daily intake vary by age, sex, and physiological state, 
and are generally in the range of 40-120 mg/day. 
Most can meet their daily vitamin C requirements 
through food, since fruits and vegetables are often 
a good source of vitamin C (10–100  mg/100  g).
[28] Oral absorption of vitamin C is usually efficient 
at moderate intakes (30–180 mg per day), while 
levels above 1 g/day result in increasing amounts 
of unabsorbed vitamin C, which are eliminated in 
the urine. Supplementation (100–500 mg/day) may 
be useful in cases of deficiency, oxidative stress, 
or illness, though high doses (>1 g/day) offer no 
further benefit and may cause side effects like 
gastrointestinal discomfort or kidney stones.[29] 
Studies have demonstrated the potential benefit 
of using vitamin C in the treatment of a range of 
pathological conditions, from cancer, sepsis, and 
inflammation to neurological disorders such as post-
shingles neuralgia, epilepsy, multiple sclerosis, and 
Parkinson’s disease.[3,4,30,31]

Vitamin E

Vitamin E is known for its variety of biological 
functions. Alpha-tocopherol, the most active form, 
is an important antioxidant with an important 
function of terminating chain reactions produced by 
free radicals, thereby preventing lipid peroxidation 
and protecting cell membranes from oxidative 
damage. It can also inhibit the release of arachidonic 
acid and its enzymatic conversion to pro-inflammatory 
prostaglandins as part of the complex modulation 
of inflammatory processes.[32] In the nervous system, 
vitamin E helps protect from the damaging effects 
of excess calcium entry and lipid peroxidation.[33] The 
average adult’s daily requirement for vitamin E is 
about 15 mg. Typically, a balanced diet with foods 
such as nuts, seeds, and vegetable oils generally 
supplies enough vitamin E.[34] National Institutes of 
Health (NIH) reports that multivitamins provide 
approximately 13-15 mg of vitamin E per day, while 
vitamin E-specific supplements often contain over 
67 mg of vitamin E, which is considerably higher than 
the dietary requirement. The adult upper tolerable 
limit for vitamin E supplementation (both natural 
and synthetic forms) is 1,000 mg/day due to possible 
increased bleeding risk with higher doses. Of note, 
vitamin E amounts are sometimes given in 
International Units (IU), where 1 IU of natural vitamin 
E equals 0.67 mg, and 1 IU of synthetic equals 0.45 
mg.[35] The  protective role of vitamin E has been 
widely studied in conditions such as diabetes 
cardiovascular diseases, epilepsy and Parkinsonism.
[30,33,36] Figure 2 provides a visual summary of the 
mechanisms through which vitamins C and E may 
exert their protective effects in the context of 
migraine. 
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Figure 2. Representation of vitamin C and E roles in 
migraine treatment. VitC: vitamin C; VitE: vitamin E; 
PG: prostaglandin

VITAMINS C AND E IN MIGRAINE THERAPY

As more studies show that vitamin C and E 
supplementation can reduce markers of oxidative 
stress in numerous pathological conditions where 
inflammation and/ or oxidative stress have been 
implicated, the investigation of their potential role 
in managing migraines is promising.[37–40] The clinical 
studies reviewing the supplementation of vitamin C 
and E in migraine patients are summarised in Table 
1.

Vitamin C

The association of vitamin C with migraine has been 
increasingly studied in the literature. Cross-sectional 
studies of American patients found that vitamin 
C intake was inversely associated with migraine 
prevalence,[41] especially in women.[42] Furthermore, 
other studies examined antioxidant factors, including 
vitamin C, reporting that higher consumption of 
dietary antioxidants was associated with lower 
migraine risk.[43–46] This finding was strongest in 
women of reproductive age.[43] Of note, participants 
benefited from moderately increased antioxidant 
intake, while excessive intake did not provide any 
additional benefit.[45,46] In addition, studies examining 
Iranian female patients with migraine found that 
increased intake of antioxidant nutrients, including 
vitamin C, was negatively associated with headache 
intensity and frequency.[47,48] Collectively, these results 
indicate that vitamin C may help improve migraine 
outcomes possibly by counteracting oxidative stress, 
a key factor in migraine pathophysiology, through 
its antioxidant properties.[3]

The positive effects of dietary vitamin C intake on 
migraine outcomes have prompted more research 
into the possible therapeutic role of vitamin C sup-
plementation in migraine patients. Initially, Visser 
et al noted that the administration of vitamin C 
(200–1,500 mg per day) up to 50 days after wrist and 
ankle injury was associated with reduced incidence of 

complex regional pain syndrome (CRPS); given that 
both CRPS and migraine exhibit increased substance 
P and CGRP levels, as well as ROS—both disorders 
have been associated with neurogenic inflamma-
tion—vitamin C could be a candidate for migraine 
treatment as an antioxidant, as well.[49] Following 
this, Visser et al. conducted a (RCT) with 35 partici-
pants from Australia and evaluated the effects of 
NEC supplementation (600 mg N-acetylcysteine, 250 
IU vitamin E, and 500 mg vitamin C) — all free radical 
scavengers— taken twice per day for 3 months. The 
NEC group (19 subjects) experienced a significant 
reduction in monthly headache, migraine frequency 
and total monthly duration, as well as pain intensity 
and acute abortive medication use compared to con-
trols (16 subjects), suggesting that this antioxidant 
supplementation ‘cocktail’ may improve migraine 
outcomes in adults with 3 to 8 monthly migraine 
attacks.[50] In addition, Chayasirisobhon et al., in an 
uncontrolled preliminary clinical trial on 12 patients 
with refractory migraine in the U.S., participants 
received a daily antioxidant combination—120 mg 
pine bark extract, 60 mg vitamin C, and 30 IU vi-
tamin E—for 3 months. Compared to their base-
line, patients experienced significant decreases in 
headache frequency and severity.[51] Furthermore, 
Chayasirisobhon et al., in another uncontrolled trial 
involving 50 patients with chronic, treatment-resist-
ant migraine, daily supplementation with 1,200 mg 
Pinus radiata bark extract plus 150 mg vitamin C 
over 3 months resulted in a notable decrease in 
headache frequency, severity, and Migraine Disabil-
ity Assessment (MIDAS) scores, with sustained relief 
observed over a year in responders—suggesting that 
the antioxidant combination, including vitamin C, 
may help reduce migraine burden.[52] Interestingly, 
in a single-patient case report, an 11-year-old boy 
with MELAS—which is a degenerative disease attrib-
uted to oxidative phosphorylation deficiency—had 
decreased frequency and severity of migraine attacks 
following a short trial of Coenzyme Q10 (50 mg/day), 
vitamin B2 (100 mg twice daily), vitamin C (500 mg/
day), Super B-complex with B10, alfalfa (1,000 mg/
day), and a high-fat diet with 50% energy from fat.
[53] Nonetheless, contrasting these positive results, 
a large cross-sectional study of over 15,000 adults 
(18-65 years) from Taiwan, Chiu et al. concluded that 
the use of vitamin C supplements was associated 
with a higher incidence of self-reported headaches 
or migraines among females who used these vitamin 
supplements compared to females who did not.[54]

In conclusion, these data indicate that vitamin C 
may help reduce migraine frequency and severity 
through its antioxidant effects. While the evidence 
looks promising, RCTs are needed to confirm these 
data.[4]

daily intake vary by age, sex, and physiological state, 
and are generally in the range of 40-120 mg/day. 
Most can meet their daily vitamin C requirements 
through food, since fruits and vegetables are often 
a good source of vitamin C (10–100  mg/100  g).
[28] Oral absorption of vitamin C is usually efficient 
at moderate intakes (30–180 mg per day), while 
levels above 1 g/day result in increasing amounts 
of unabsorbed vitamin C, which are eliminated in 
the urine. Supplementation (100–500 mg/day) may 
be useful in cases of deficiency, oxidative stress, 
or illness, though high doses (>1 g/day) offer no 
further benefit and may cause side effects like 
gastrointestinal discomfort or kidney stones.[29] 
Studies have demonstrated the potential benefit 
of using vitamin C in the treatment of a range of 
pathological conditions, from cancer, sepsis, and 
inflammation to neurological disorders such as post-
shingles neuralgia, epilepsy, multiple sclerosis, and 
Parkinson’s disease.[3,4,30,31]

Vitamin E

Vitamin E is known for its variety of biological 
functions. Alpha-tocopherol, the most active form, 
is an important antioxidant with an important 
function of terminating chain reactions produced by 
free radicals, thereby preventing lipid peroxidation 
and protecting cell membranes from oxidative 
damage. It can also inhibit the release of arachidonic 
acid and its enzymatic conversion to pro-inflammatory 
prostaglandins as part of the complex modulation 
of inflammatory processes.[32] In the nervous system, 
vitamin E helps protect from the damaging effects 
of excess calcium entry and lipid peroxidation.[33] The 
average adult’s daily requirement for vitamin E is 
about 15 mg. Typically, a balanced diet with foods 
such as nuts, seeds, and vegetable oils generally 
supplies enough vitamin E.[34] National Institutes of 
Health (NIH) reports that multivitamins provide 
approximately 13-15 mg of vitamin E per day, while 
vitamin E-specific supplements often contain over 
67 mg of vitamin E, which is considerably higher than 
the dietary requirement. The adult upper tolerable 
limit for vitamin E supplementation (both natural 
and synthetic forms) is 1,000 mg/day due to possible 
increased bleeding risk with higher doses. Of note, 
vitamin E amounts are sometimes given in 
International Units (IU), where 1 IU of natural vitamin 
E equals 0.67 mg, and 1 IU of synthetic equals 0.45 
mg.[35] The  protective role of vitamin E has been 
widely studied in conditions such as diabetes 
cardiovascular diseases, epilepsy and Parkinsonism.
[30,33,36] Figure 2 provides a visual summary of the 
mechanisms through which vitamins C and E may 
exert their protective effects in the context of 
migraine. 
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Vitamin E

Research in both humans and animals has 
underscored the positive effects of vitamin E on the 
brain and suggests that supplemental vitamin E may 
enhance the antioxidant capacity and help decrease 
oxidative stress.[33,55–57] Expanding upon this, there is 
a growing number of studies indicating a potential 
role for vitamin E in the context of migraine. In a 
case-control study, it was found that women with 
migraine had significantly lower plasma vitamin 
E levels compared to HC, as well as had markers 
indicative of increased oxidative stress. Importantly, 
there were no differences in vitamin E concentrations 
between the migraine attack and non-attack 
periods.[58] Similarly to vitamin C outlined above, 
studies showed that greater antioxidant intake, 
including vitamin E, was associated with a lower 
risk of migraine.[45,59] Of note, one study found that 
the strongest protective effect of dietary vitamin 
E against migraine frequency was observed at an 
intake of approximately 7.3 mg/day—beyond which 
no additional benefit was noted.[60] In addition to 
this, a reverse correlation was identified between 
headache frequency and consumption of increasing 
doses of antioxidant nutrients, among which was 
vitamin E.[48] Overall, these findings lend some 
support to the concept of a protective role of vitamin 

E against migraine. 
Pursuant to these observational outcomes, some 

interventional studies specifically examined vitamin 
E supplementation for migraine treatments. Ziae et 
al. conducted a double-blind, placebo-controlled 
clinical trial on 72 women with menstrual migraine, 
using a vitamin E supplementation trial (400 units/
day for 5 days beginning 2 days before menses and 
3 days after, in 2 cycles), and reported a statisti-
cally significant decrease in the following migraine-
related outcomes: pain severity, functional disabil-
ity, photophobia, phonophobia, and nausea. This 
study supports a potential mechanism of vitamin E 
in lessening symptoms of menstrual migraines due 
possibly to its antioxidant properties and inhibitory 
effect on prostaglandin synthesis, which are thought 
to be involved in the pathogenesis of migraine.[61] 
Additionally, the previously mentioned studies by 
Chayasirisobhon et al. and Visser et al. found that 
combinations of supplements containing vitamin 
E reduced headache frequency, headache severity, 
and acute abortive medication use in migraineurs 
compared to controls.[50,51]

In summary, vitamin E may act as an adjunct form 
of antioxidant and anti-inflammatory therapy for 
migraines, particularly menstrual migraines.

Table 1. Summary of Clinical Studies Investigating Vitamin C and/or Vitamin E Supplementation in Patients with 
Migraine.

Author
(Publication 
Year)

Design Settings Intervention/Expo-
sure

Participants’ 
characteris-
tics, N (Fe-
male%), Age

Results

Visser (2020)[50] Ran-
domised, 
double-
blind, sham-
controlled 
pilot study.

Patients from 
Australian 
community.

NEC supplementation 
(600 mg N-acetylcys-
teine, 250 IU vitamin 
E, 500 mg vitamin 
C) was given twice 
daily for 3 months 
to patients with 2–8 
migraines per month 
for at least 1 year.

NEC group=19 
(89%), mean 
age 44.6 years

Sham 
group=16 
(81%), mean 
age 44.8 years

NEC treat-
ment led 
to monthly 
reductions 
in migraine 
episodes, 
days, dura-
tion, inten-
sity, and 
medication 
use.

Chiu (2014)[54] Cross-sec-
tional study

Representa-
tive sample 
from a 2005 
national 
health survey, 
Taiwan.

Self-reported use of 
vitamin C and other 
supplements

Headache 
patients=3,795 
(64.1%), mean 
age 39.2 years

Headache-
Free pa-
tients=11,619 
(43.6%), mean 
age 40.7 years

Vitamin C 
use was 
associ-
ated with 
increased 
incidence of 
headache 
or migraine 
complaints 
in female 
participants.
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Chayasirisob-
hon (2013)
[52]

Open-label 
study

Outpatients, 
Anaheim, 
California, 
U.S.A.

1200 mg Pinus radiata 
bark extract and 150 
mg vitamin C were 
given daily for 3 
months to chronic 
migraineurs.

50 patients 
(88%), mean 
age 41.6 years

Twenty-nine 
patients 
(58%) 
showed sig-
nificant im-
provement 
in MIDAS 
score, head-
ache days, 
and sever-
ity after 3 
months of 
treatment, 
with contin-
ued benefits 
in respond-
ers up to 12 
months.

Ziae (2009)[61] Ran-
domised, 
double-
blind, 
placebo-
controlled 
trial

Students 
of Tarbiat 
Modarres
University, 
Tehran, Iran

Vitamin E supple-
mentation (400 IU 
daily for 5 days around 
menstruation over 2 
cycles) in women with 
menstrual migraine

72 women, 
between 20-30 
years old

Reduced 
migraine 
pain severity, 
functional 
disability, 
photopho-
bia, phono-
phobia, and 
nausea.

Chayasirisob-
hon (2006)
[51]

Uncon-
trolled, 
open-label 
study

Anaheim, 
California, 
U.S.A.

One capsule daily 
containing 120 mg 
pine bark extract, 
60 mg vitamin C, and 
30 IU vitamin E for 
3 months in patients 
with chronic migraine 
with or without aura.

12 patients 
(83%), mean 
age 41.1 years

A significant 
improve-
ment in the 
MIDAS score 
was ob-
served after 
3 months of 
treatment, 
alongside 
notable 
reductions 
in headache 
frequency 
and severity.

Panetta (2004)
[53]

Case-report Royal Chil-
dren’s 
Hospital and 
Monash Med-
ical Centre, 
Melbourne, 
Australia

Short-term regimen 
including CoQ10 
(50 mg/day), vitamin 
B2 (100 mg twice 
daily), vitamin C 
(500 mg/day), a 
Super B-complex 
(including B10), alfalfa 
(1000 mg/day), and 
a high-fat diet (50% 
calories from fat).

11-year-old 
male with ME-
LAS syndrome

Reduction in 
the number 
and severity 
of migraine 
attacks.

IU: International Units; MIDAS: Migraine Disability Assessment score; CoQ10: Coenzyme Q10; MELAS: Mitochon-
drial Encephalopathy, Lactic Acidosis, and Stroke-like episodes. Note: Highlight in bold whether the supplement 
contains vitamin C and/ or vitamin E.
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LIMITATIONS AND FUTURE DIRECTIONS

Although there is reasonable current evidence 
supporting a possible role for vitamins C and 
E in migraine treatment, there are important 
limitations to consider. First, most of the studies 
are observational, with many cross-sectional designs, 
and some evidence derives from case reports or 
uncontrolled, open-label studies. Importantly, in most 
studies, vitamins C and E were not administrated as 
a single intervention, but in combination with other 
antioxidant compounds. Therefore, it is difficult to 
determine the independent effect of each vitamin 
on migraine outcomes. To date, there is no RCT 
examining vitamin C- only supplementation in 
migraine. Only one pilot RCT has investigated a 
combined antioxidant regimen including vitamins C 
and E in migraine patients, and one double-blind RCT 
has assessed vitamin E supplementation specifically 
for menstrual migraine.[50,61]

Second, although this review has primarily focused 
on vitamins C and E, there are other micronutrients 
with antioxidant capabilities, such as riboflavin (vi-
tamin B2), magnesium, alpha-lipoic acid, and coen-
zyme Q10 that have shown efficacy in the migraine 
setting, as indicated by several meta-analyses.[24,62,63]

Future work can help to address these limitations 
by implementing RCT designs that are well-designed 
and adequately powered, assessing both vitamins 
C and E as separate entities (including differences 
in doses and duration of treatment), and also as-
sessing them as part of larger nutrient-based food 
approaches based on antioxidant consumption.

Until further evidence arises, vitamin C and E sup-
plementation for migraine should be considered as 
an off-label and adjunctive treatment, at the clini-
cian’s discretion and by way of individualised patient 
care.

CONCLUSION

Current evidence suggests that vitamins C and E are 
promising adjunctive treatment options for migraine, 
based on their antioxidant and anti-inflammatory 
properties. Oxidative stress has been implicated 
in migraine pathophysiology, and since these two 
vitamins have synergistic antioxidant activities, 
their combined treatment effect may be more 
pronounced. Observational and interventional studies 
have shown that vitamin C and E supplementation 
is related to a reduction in the frequency, severity, 
and duration of migraine; specifically, vitamin E 
showed promise for menstrual migraine. Areas of 
uncertainty, including the dose-dependent effects 
and the conflicting results in certain populations, 
highlight the importance of future well-designed 
RCTs. Taking together, vitamins C and E may offer 
accessible and low-risk adjunctive treatments for 

migraine, warranting further clinical exploration.
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